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p
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u
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Insert the function (purpose) that is 
perform

ed by this piece of hardw
are/ 

electronics subsystem
.

D
iscuss w

hat potential safety hazard 
m

ight exist and w
hat circum

stances could
cause this hazard (there m

ay w
ell be 

m
ore than one hazard for this 

subsystem
).

L
ist th

e 
ap

p
ro

p
riate 

co
d

e o
r 

co
d

es fo
r 

w
h

en
 th

e 
h

azard
 can

 
exist.

D
escribe w

orst case effects such as 
dam

age to the A
ircraft (A

/C
), injury or 

death to personnel.

W
ill d

escrib
e th

e sp
ecific F

A
A

 reg
u

latio
n

 
w

h
ich

 d
escrib

es th
e failu

re co
n

d
itio

n
.  T

o
 b

e 
en

tered
 b

y th
e D

esig
n

ated
 E

n
g

in
eerin

g
 

R
ep

resen
tative

E
valuation of the 

data w
ill indicate 

w
hich category 

1)catastrophic  - IV
) 

M
inor m

ost 
accurately describes
the potential hazard.

T
he function class 

w
ill be determ

ined 
based on an 

assessm
ent of the 

overall program
 

/m
ission requirem

ent
for the 

function/system
 

under analysis.  
C

lasses are 
nonessential to 

critical (see below
)

T
he data provided in this colum

n w
ill 

describe w
hat m

ethod of hazard 
elim

ination w
ill be utilized to neutralize 

the safety risk.

T
h

is is 
g

ro
u

n
d

, 
taxi., in

flig
h

t 
o

r lan
d

in
g
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N
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 b
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T
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T
he V

acuum
 V

essel contains all dew
ers 

(or cryostats) and w
orking surfaces in 

w
hich the detectors m

ount.  M
ost 

electronics are m
ounted external to the 

vacuum
 vessel.

a) U
nannunciated failure of the w

indow
.

A
L

L
Inside of vacuum

 vessel goes to outside 
am

bient.
IV

N
T

he vacuum
 vessel w

ill be designed to 
w

ithstand the total differential pressure 
plus the appropriate safety factors.

b) Latent failure (closed) of one(1) burst 
disk during rapid boil-off of either the LH

e 
or LN

2 dew
er.  A

dditional disk w
ill 

provide redundancy in the event of a 
latent failure of one(1) burst disk.

A
L

L
R

elease of cryogens into the aircraft 
cabin through the redundant or backup 
burst disk.

 
IV

N
T

he largest cryostat of 70 liters LH
e and 

70 liters LN
2, if vented into the closed 

cabin of the S
O

F
IA

 aircraft, w
as found 

not to dangerously im
pact the cabin 

oxygen level.

B
urst disks w

ill be be F
A

A
 qualified per 

M
IL-S

T
D

-810 and/or R
T

C
A

 160C
.

c) Ice plug develops in LH
e boil-off tube.

A
L

L
T

he LH
e dew

er develops pressure and 
both dew

er and vacuum
 vessel burst disk 

relieve cryogens into the aircraft cabin.

 
IV

N
T

he largest cryostat of 70 liters LH
e and 

70 liters LN
2, if vented into the closed 

cabin of the S
O

F
IA

 aircraft, w
as found 

not to dangerously im
pact the cabin 

oxygen level

 

d) W
eld failure of vacuum

 vessel.
A

L
L

R
elease of cryogens into the cabin.

 
IV

N
A

ll w
elds w

ill pass the required 
inspections for their appropriate criticality.
A

dditional, the redundant burst disks w
ill 

provide redundancy to ensure release of 
pressure

 

e) A
ccidental breakage of either LH

e or 
LN

2 boil-off neck.
A

L
L

R
elease of cryogens into the cabin.

 
IV

N
T

he largest cryostat of 70 liters LH
e and 

70 liters LN
2, if vented into the closed 

cabin of the S
O

F
IA

 aircraft, w
as found 

not to dangerously im
pact the cabin 

oxygen level
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T
he insulation is situated betw

een the 
inner side of the vacuum

 vessel and the 
LN

2 shield. It's prim
ary purpose is to 

insulated the LN
2 shield to reduce the 

radiation.

 T
he reduction of insulation at a localized 

point w
ould cause a therm

al short, 
resulting in a rapid boil-off of cryogens.  
T

he reduction of insulation w
ould be a 

result of inproper assem
bly.

A
LL

S
light increase in the norm

al boil-off of 
cryogens.

IV
N
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one
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T
he LN

2 shield provides an insulation 
barrier for the LH

e dew
er and other 

sim
ilar com

ponents.

W
eld F

ailure of the LN
2 shield.

A
LL

S
light increase in the norm

al boil-off of 
cryogens.
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N
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T
he LN

2 and LH
e dew

er provides safe 
storage of cryogens required for cool 
dow

n of the science instrum
ent.

a) W
eld failure of dew

er resulting in rapid 
boil-off of cryogens into space betw

een 
dew

er and LN
2 shield.

A
LL

C
ryogens are released into aircraft cabin.

IV
N

T
he largest cryostat of 70 liters LH

e and 
70 liters LN

2, if vented into the closed 
cabin of the S

O
F

IA
 aircraft, w

as found 
not to dangerously im

pact the cabin 
oxygen level

 

b) Ice plug develops in the LH
e neck 

tube.
A

LL
C

ryogens are released into aircraft cabin.
 

IV
N

T
he largest cryostat of 70 liters LH

e and 
70 liters LN

2, if vented into the closed 
cabin of the S

O
F

IA
 aircraft, w

as found 
not to dangerously im

pact the cabin 
oxygen level

 

c) Latent failure (closed) of the burst disk 
during rapid boil-off of either the LH

e or 
dew

er.

A
LL

C
ryogens are released into aircraft cabin.

 
IV

N
T

he largest cryostat of 70 liters LH
e and 

70 liters LN
2, if vented into the closed 

cabin of the S
O

F
IA

 aircraft, w
as found 

not to dangerously im
pact the cabin 

oxygen level

 

d) B
ellow

s failure betw
een vacuum

 can 
and dew

er.
A

LL
R

elease of cryogens into the vacuum
 

vessel, through the LN
2 shield and 

through the vacuum
 vessel burst disk.  

U
ltim

ately, cryogens are released into 
aircraft cabin

 
IV

N
T

he largest cryostat of 70 liters LH
e and 

70 liters LN
2, if vented into the closed 

cabin of the S
O

F
IA

 aircraft, w
as found 

not to dangerously im
pact the cabin 

oxygen level

 

e) S
plashing of cryogens due to 

turbelence.
A

LL
D

ue to helium
's low

 latent heat of 
vaporization, it w

ill im
m

ediately boil-off 
upon contact w

ith the aircraft cabin 
am

bient air and w
ill not im

pose a hazard. 
U

pon contact w
ith m

etal, liquid nitrogen 
w

ill create a very thin film
 of vapor w

hich 
provides both separation and insulation 
betw

een the m
etal and liquid nitrogen.  

 
IV

N
N

one
 

f) A
ccum

ulation of liquid oxygen on 
uninsulated surfaces.  A

reas for this 
potential hazard are the neck or filler 
tubes of both LN

2 and LH
e dew

ers.  A
ll 

filler tubes w
ill be insulated and checked 

regularly for integrity

A
LL

Localized oxygen rich environm
ents are 

fire hazards w
hen exposed to carbons - 

oils, grease, etc.

 
IV

N
B

oth LN
2 and LH

e necks or filler tubes 
w

ill have insulation and checked on a 
regular basis.
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H
igh V

oltage used to provide T
B

D
 K

V
 for 

controlling electronics com
ponents on the

science instrum
ent

a)  P
ossible fire hazard

A
LL

P
otential personal injury as w

ell as 
possible dam

age to aircraft system
s.

IV
N

H
igh voltage boxes to be fit w

ith 
autom

atic shut dow
n due to 

depressurization (perhaps through 
M

C
C

S
).  A

lso, any exam
ination of high 

voltage supply w
ill require pow
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cabin pressure
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